continuously. The patient was then taken to the theatre for final limb preparation. Induction of anaesthesia to skin incision took 20±5 minutes.
Following induction and turning, the systolic blood pressure may fall by up to 30%. Every effort was made to return it to within 10% of normal before the start of surgery, and to maintain it as near normal as possible throughout. This was achieved by titrating the percentage of halothane against transfusion of Dextran 70 and blood if necessary. If the systolic blood pressure fell, the percentage of halothane administered was reduced and the speed of the drip increased. Despite this, hypotension amounting to a drop in systolic blood pressure of 30-40% continued in 27 patients until the end of the operation.
These 27 patients were subsequently compared with the remaining 216 patients in the series for sex, age, weight, height and pre-existing medical conditions (Table 1) . No patients were anticoagulated or had been taking antiplatelet drugs preoperatively. Only patients presenting for primary operations were included. All had an uncemented THR3 for osteoarthritis. The operation time (incision to closure) was 30±5 minutes in all cases.
Blood loss during operation was measured as follows: (1) gravimetrically by weighing the swabs;
(2)measuring the blood in the suction bottle. Redivac suction drains were inserted at the time of operation and were removed 48hours later. Postoperative blood loss was measured by the volume of blood in the drainage bottle.
The actual blood loss was calculated as reported previously" using preoperative and postoperative haemoglobin levels and taking into account blood transfusion, accurately measured using a burette. Haemoglobin was measured at midday 24 hours preoperatively, and the haemoglobin at midday on the tenth postoperative day was taken as the stable postoperative level. Blood loss relates more specifically to red cell mass, so the method used for calculating this loss may not be ideal. It is, however, a simple, accurate method ofcalculation which must have some Summary Twenty-seven patients who were moderately hypotensive during uncemented total hip replacement were compared with a group of normotensive patients. There was no statistical difference (P < 0.05) in blood loss measured at time of operation, following operation or in the calculated loss. Hypotension, which is known to be dangerous in the elderly, conferred no benefit and should be avoided.
Introduction
Total hip replacement (THR) is accompanied by considerable blood loss, which occurs both during and after operation. In assessing the total blood loss, not only must the visible loss be measured but also the invisible loss around the operative site.
Many authors claim reduced blood loss when hypotensive anaesthesia is used in THR. These, however, make no attempt to calculate blood loss remaining around the operative site, even though the operation creates considerable dead space around the prosthesis and complete haemostasis is rarely possible or attempted", This loss around the operative site is particularly relevant ifit is remembered that in closed fracture of the femur with just moderate swelling, 0.6-2litres of blood may accumulate in the thigh", This paper compares blood loss in a group of patients who were hypotensive during operation with a group of normotensive patients.
Methods and results
During 1984, 243 consecutive cases of THR were performed in one unit by the same surgeon and anaesthetist for primary hip disease. Preoperatively, all patients had a chest X-ray, ECG, total blood count, blood urea and electrolytes, SGOT and SGPT. Each patient was grouped and three units of blood crossmatched. Premedication was pethidine 5(}.;-1oo mg and atropine 600ltg, one hour preoperatively. Induction of anaesthesia was with thiopentone 4-6 mg/kg and suxamethonium 1 mg/kg for intubation. Anaesthesia was maintained with N 2 0 4 litres, O 2 4 litres and halothane, using a Bain's circuit, with incremental doses of pentazocine to 30 mg.
Each patient was placed in the lateral position with the hip and knee flexed and the pelvis firmly secured by anterior and posterior supports. The perineum was excluded from the operative area by an adhesive drape and a primary skin preparation was performed in the anaesthetic room. A drip was established and a Critikon DINAMAP 845vital signs monitor was used to give a visual and written record of mean arterial pressure, systolic and diastolic pressure and pulse rate. These were recorded every five minutes or more often if indicated; ECG and pulse rate were monitored validity as all the patients were treated similarly, and it should indicate trends.
It is known that in extensive wounds and operations the blood loss estimated in weighing swabs is much less than the total amount of blood plasma and water actually lost from the body. For example, the 'Rains factors' multiplies the swab weighing total blood loss by It for medium severity operations and by 2for severe operations s. It is quoted that blood loss following some operations may be substantial'' and unmeasured':", So it would be interesting if our results could be confirmed by comparing pre-and postoperative red cell mass.
The matched groups of patients were treated in exactly the same way with regard to premedication, anaesthesia and intravenous infusion. The only difference noted was that hypotension occurred in one group and not in the other. All were transfused with Dextran 70, 500ml, following induction of anaesthesia and all received three units of blood in the first 24 hours following operation. Despite this, the haemoglobin on the tenth day was less than the operative value in all cases ( Table 2 ).The packed cell volume followed the haemoglobin down in a linear fashion (Table 3) .
These results show that the actual blood loss is considerably greater than the measured blood loss ( Table 4 ). These groups were compared by variance analysis using Students' t test and the correlation coefficient. It was expected that blood loss in the hypotensive group would be less than in the normotensive group at the time of operation. Surprisingly, this was not the case. Using the Students' t test, the null hypothesis that operative loss was the same for normotensive and hypotensive patients was tested. The result was not significant at the P<0.05 level. The same applied for postoperative blood loss and actual (calculated) loss.
Using the correlation coefficient, no correlation was found between the actual and measured loss in the hypotensive group, although there was a correlation in the normotensive patients. This suggests that the actual loss is related to measured loss in normotensive patients but not in hypotensive patients. This could be of value in predicting blood transfusion needs in normotensive patients.
Discussion
I intended to design a randomized trial to compare calculated blood loss in a series of patients who were normotensive during anaesthesia for THR with a similar group where deliberate hypotension was used. Before commencing this project, I undertook the present investigation of blood loss in 27 cases where hypotension persisted throughout operation compared with the other 216 cases who were normotensive. As there was no statistical difference in blood loss between the two groups, it was considered ethically unjustified to subject this elderly population to the dangers of hypotension.
Reviewing the literature, it is interesting to note that the relationship between hypotension and blood loss is unclear after 36years ofintense activity in this relatively simple field of study, which must be a matter for concerns. Indeed, in all blood loss investigations a wide range of values is invariable. It occurs in vaginal surgery9.IO, prostatic surgery11 , cardiac surgeryI2, obstetricsI3, paediatrics!" and THR!s. Hercus and his colleagues measured blood loss in 412 major operationsI 6 and commented on the danger of thinking in terms of average blood loss for any operation, emphasizing that it is more prudent to think in terms of possible blood loss. They observed a range of bleeding at radical mastectomy from 380 ml to 3200ml. The significance of this universally observed wide range is that it demonstrates clearly that the causes of bleeding during surgery are unknown and largely uncontrollable.
The fact is that some patients, for unknown reasons, bleed to an inordinate degree during surgery, whilst others in no way distinguishable from these present a dry field. Similarly, patients react in a complex manner to halothane anaesthesia. Its hypotensive action cannot be explained in terms of depression of anyone parameter, i.e. myocardial contractility, autonomic nervous activity or peripheral vascular resistance! 7 • This complex action probably accounts for the hypotension occurring in the 27 patients reported here. Furthermore, it is a misconception that a dry operative field is automatically accompanied by hypotension'P'!". In fact, bleeding may be excessive despite an adequate fall in blood pressure. The factors may be anatomical rather than physiological.
Several authors have claimed that the use of hypotension during anaesthesia reduces the blood loss at THR 20 -24 • However, they considered only measured blood loss in cemented THR taking an average of 2t hours in some cases". The present study does not support their results even for measured blood loss, let alone actual blood loss, as calculated previously", In this series there was no significant difference in blood loss between hypotensive and normotensive patients having an uncemented THR.
There is no doubt that hypotensive anaesthesia in this elderly population may be dangerous. Many of the patients are suffering from hypertension, myocardial ischaemia and/or arteriosclerosis. Indeed, those authors who advocate hypotensive anaesthesia for THR exclude patients with a history of cerebrovascular accident, ischaemia, previous myocardial infarct, angina or ECG evidence of ischaemia.
Obstructive airways disease is also usually regarded as a contraindication. Enderby'" limited his use ofhypotensive anaesthesia to patients in ASA groups 1 and 2, and also regards insulin-dependent diabetes and carotid endarterectomy as specific contraindications. If these criteria are followed, more than 60% ofthe present series would in any case have been unsuitable for hypotensive anaesthesia.
A further disadvantage ofhypotensive anaesthesia for THR is that prophylactic antibiotics are given intravenously during the operation to avoid the major complications of infection around the prosthetic joint. There is evidence that penetration of the antibiotic into the bone may be impaired if the patient is hypotensive'".
Finally, there is one single criterion by which the need for deliberate hypotension should be judged, namely that its application shall be for the ultimate benefit of the patient and for no other reason whatsoever-", In this study of two groups of patients undergoing the same operation, in a single unit, performed by the same surgeon and anaesthetist and managed in exactly the same way, no benefit accrued to the patients in terms of reduced blood loss when hypotension occurred. As there can be no question that the margin for safety is reduced with deliberate hypotensiorr'", it should be strictly avoided.
